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Dr. David Des Marais with the Stable Isotope Mass Spectrometer.
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The Digital Signal Processing (DSP) Engine (VLSI Chip) and the Discrete Fourier Transtorm (DFT) processor

board it replaces.
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Wheat ripening after two months in Closed Plant Chamber desi
study Controlled Ecological Life Support Systems (CELSS)
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Gravitational biologist Dr. Jiro Oyama with the 12

chambers, one of four animal centrifuges at ARC.
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The Psychophysiology Laboratory's rotating chair and optokinetic surround is used
for research into space sickness and Autogenic Feedback Training.
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Man Carrying Rotation Device used for space motion sickness research in humans.
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Horizontal bicycle ergometry is used to study potential exercise countermeasures to spaceflight

cardiovascular and muscular deconditioning.
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LIFE SCIENCES PROJECTS OFFICE MANPOWER PLAN 4/17/87

St

CIVIL[SERVIGE MANPOWER
v+ |MISSION Now! 1987] 1988[ 1989] 1990| 1991] 1992
i [SLS-1 13] 14| 14| 14 4 0 0
COSMOS 1 1 1 1 0 0 0
. [IML 3 3 3 3 7 0 0
[S TR 1 2 2 2 4 5 0
 Is1s-2 2 2 2 2 5 9| 13
ADV STUDIES 1 2 2 2 2 2 2
. |ss/BRP 6] 11] 22| 34| 51| 59 67
_. |b-2 1 1 1 1 2 3 1
IML-2 2 2 4 4 4 8l 10
SLS-3 0 0 0 0 1 2 3
-~ |RRs 1 2 4 4 4 4 4
>~ |CUMTOTAL 31 40| 55| 67/ 84| 82] 100
(.
o SUPHORT SERVICE MANPOWER
MISSION NOW| 1987| 1988|1989 1990| 1991] 1992
SLS-1 45| 48] 49| 49| 28 3 0
ooSMOS 2 2 2 2 0 0 0
IML-1 15] 15[ 20l 25[ 21 3 0
. SL-J 11 11 11} 14 17 18 3
« |SLS-2 5 5 6] 11 18] 40| 43
ADV STUDIES 0 1 3 3 3 3 3l
SS/BRP 14| 19| 34| 64 94 124] 164
D-2 1 2 6] 16| 26/ 28 3
~ [IML-2 0 0 s| 15| 30/ as] 35
- |sLS-3 0 0 0 2 7 15| 30
. |PRs 1 1 5] 10l 15[ 15[ 15
v [CUMTOTAL 94| 104| 141]| 211] 259] 284] 296
' COMBINED GIVIL SERV. AND SUPPORT SERV. KEY:
MISSION NOW| 1987| 1988|1989] 1990] 1991] 1992 SLS: |SPACELAB LIFE SCIENCES
: o [sLsa 58/ 62| 63 63| a2 3 0 IML: | INTERNATIONAL MICROGRAVITY
-~ |cosmos 3 3 3 3 0 0 0 LABORATORY |
IML-1 18] 18] 23] 28] 28 3 0 SL-J:|SPACELAB-JAPAN
SL-J 12] 13] 13 16| 21| 23 3 ADV STUDIES: ADVANCED STUDIES
. IsLs-2 7 7 8] 13| 23] 49| 56 SS/BRP: SPACE STATION BIOLOGICAL
~  |ADV STUDIES 1 3 5 5 5 5 5 RESEARCH PROJECT
SS/BRP 20 30/ 56| 98] 145 183] 231 D-2: [SPACELAB D-2
v |D-2 2 3 71 171 28] 31 4 RRS: | RECOVERABLE RESEARCH
~ [IML-2 2 2 9l 19| 34| 43] 45 SATELLITE-LIFESAT
SLS-3 0 0 0 2 8 17| 33
. |mRRs 2 3 9l 14| 19| 19| 19
« |CUMTOTAL | 125] 144| 196] 278] 343] 376| 396
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Ahumada Jr., A.J. and Yellott Jr., JI., “A Model for Foveal Photoreceptor Placing,” Investigative
Ophthalmology & Visual Science, vol. 26, no. 3, 1985. Univ. Calif. Irvine, Irvine, California

Ahumada Jr., AJ. and Watson, A.B., “Equivalent-Noise Model for Contrast Detection and

Discrimination,” Journal of the Optical Society of America. vol. 2, pp. 1133-1139, 1985. NASA
Ames Reseach Center, Moffett Field, California

Allen, EM.R. and Disepola, M.N., “Mental Workload in Rule-Based Problem Solving,” Masters,
unpublished. 1985.

Battiste, V. and Hart, S.G., “Predicted versus Experienced Workload and Performance on a Supervisory

Control Task.”” Proceedings of the Third Biannual Symposium on Aviation Psychology, pp. 255-262,
Ohio State University, Columbus, Ohio, 1985,

Biferno, M.A., “Mental Workload Measurement: Event-Related Potentials and Ratings of Workload and
Fatigue,” (CR-177354), National Aeronautics and Space Administration, Washington D.C..

Bloem, K.A. and Damos, S.L., “Individual Differences in Secondary Task Performance and Subjective
Estimation of Workload,” Psychological Report, vol. 56, pp. 311-322.

Casper, P.A. and Kantowitz, B.H., ‘“Seeing Tones and Hearing Rectangles: Attending to Simultaneous
Auditory and Visual Events,” in Trends in Ergonomics/Human Factors, ed. C.G. Edberts, vol. II,
pp. 41-49, Elsevier Science Publications, North Holland Press, Amsterdam.

Chambers, A.B. and Nagel, D.C., “Pilots of the Future: Human or Computer,”” Communications of the
ACM, vol. 28, no. 11, pp. 1187-1199, Nov. 1985.

Chan, G. and Krushelyncky, E., ““Mental Workload in Knowledge-Based Problem Solving,” Masters,
unpublished, Toronto, Canada.

Clearwater, Yvonne, ‘A Human Place in Outer Space,” Psychology Today, pp. 34-43, July 1985.

Cohen, Marc M., “Human Factors in Space Station Architecture I: Space Station Program Implications for

Human Factors Research,”  (TM-86702), National Aeronautics and Space Administration,
Washington D.C., August 1985.

Curry, RIE., “The Introduction of New Cockpit Technology: A Human Factors Study,” (TM 86659},
National Aeronautics and Space Administration, Washington D.C., May 1985.

Ellis, S.R. and Smith, J.D., ““Patterns of Statistical Dependency in Visual Scanning,” in Eye Movements

and Human Information Processing, ed. C. Menz, pp. 221-238, Amsterdam, North Holland Press,
1985.

Ellis, S.R. and Hitchock, R.J., “Emergency of Zipf’s Law: Spontaneous Encoding Optimization by Users

of a Command Lanugage,” in IEEE Transaclions on Systems Man and Cybernetics, vol. SMC-16,
pp. 423-427, May/June 1986.



Ellis, S.R. and McGreevy, M.W., The Geometrical and Symbolic Content of a Perspective Display for

Commercial Aviation: Implications for Spatial Prorimity Operations Drsplays, NASA Johnson Space
Center, Houston, Texas, February 19-32) 1985. In Proceedings of the Rendez

vous and Proximity
Operations Workshop

Ellis, S.R., Tyler, M., Kim, W, McGreevy, M.\W._, and Stark, L.,
Displays: Perspective Parameters, 1985. In Proceedings of the
Man, and Cybernetics.

Visual Enhancements Jor Perspective
International Conference on Systems,

Farrell, J.E, Desmarais, M., and Wandell, B.A., “Information Transmissio

n from Visual Displays to
People,” Investigative Ophthalmology & Visyal Seience, vol. 26, no. 3, 198

3.
Foushee, H.C,, Group Effectiveness Training in Aerospace Environments, Columbia, Maryland, January
1985. Presented to the Nuclear Regulatory Commission Meeting on Team Training.

Foushee, H.C., Realistic Training for Effective Crew Per

Invited address to the SAE Fourth Annual C
Technology.

Foushee, H.C, Lauber, J K., Baetge, M.M., and Acomb, D.B., Pre- gnd Post- Trip Operational
Performanee in Short- Haul Flight Operations: 4 Full- Mission Simulator Study, Boston, MA,

November 1985. Invited presentation to the Flight Safety Foundation 38th International Air Safety
Seminar.

Frankel, R.M,, ”’Captz;ih, I was trying to bring up the fact that you made a mistake earljer’: Deference
and Demeanor at 30,000 Feet,” Proceedings of the Third Biannual Symposium or Aviation
Psychology, pp. 403-410, Ohio State University, Columbus, Ohio.

Gander, P.H., Myhre, G., Graeber, R.C, Andersen, H.T., and Lauber, J.K., “Effects of 9-Hour Time Zone
Changes on Fatigue and the Circadian Rhythms of Sleep/Wake and Core Temperature,” NASA
TM-88197, P- 36, Ames Research Center, Moffert Field, California, December 1985,

Gander, P.H,, Kronauer, R.E., and Graeber, R.C., “Phase Shifting Two Coupled Circadian Pacemakers:
Implications for Jet Lag,” Amer. Journal Physiol. (Regulatory Integrative Comp. Physiol. 18) R704-
R719, 1985. Division of Applied Sciences, Harvard University, Cambridge, Massachusetts

Gander, P.H., Graeber, R.C., and Kronauer, R.E., Phase Shifting Two Coupled Cireadian Pacemakers:
Implications Jor Jet Lag, Chicago, Illinois, September 1985. Presented at IEEE Annual Meeting.

Gander, P.H,, Graeber, R.C., Foushee, H.C., and Lauber, J.K., Fatigue in Short-Haul Air Transport,

September 1985. Invited Presentation to the meeting of the Australia and New Zealand Medical
Society

Gopher, D, Chillag, N., and Arzi, N., “The Influence of Voluntary Effort, Context and Anchor Task on
the Subjective Estimate of Load,” (NAGW-494), Technion, Haifa, Isreal.

Gopher, D., Chillag, N., and Arzi, N, “The Psychophysics of Workload - A Second Look at the
Relationship between Subjective Measures and Performance,” Proceedings of the Human Factors
Society 29th Annual Meeting, pp. 640-644, Human Factors Society, Santa Monica, California.

Graeber, R.C., Jet Lag: The Circadian System in Transition, Los Angeles, California, August 1985.

Invited paper presented at Symposium on Chronopsychology: The Circadian System’s Impact on
Well-Being, Mood and Performance. American Psychological Association Annual Meeting.

Haines, R.F. and Kiefel, S.M., “Displacement Thresholds across the Horizontal Meridian as a Function of

Stimulus Rate, Duration, and Length,” Journal of the Optical Society of America, vol. 2, no. 13, p.
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Haines, Richard F., “Pitch Change Thresholds as Influenced by Angular Rate and Duration of the

Apparent Horizon’s Displacement,” Proceedings of The Third Sympostum on Aviation Psychology,
Columbus, Ohio, April 22-25, 1985.
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i Harrison, A.A., Sommer, R., Strothers, N., and Hoyt, K., “Implications of Privacy Needs and
2;; Interpersonal Distancing Mechanisms for Space Station Design,” (NAG 2-357), University of
California, Davis, Davis, California, January 3, 1985.
: Hart, S.G., Shively, R.J., Vidulich, M.A_, and Miller, R.C., “The Effects of Stimulus Modality and Task
L Integrality: Predicting Dual-Task Performance and Workload from Single Task Levels,” Proceedings
of the 21st Annual Conference on Manual Control, Ohio State University, Columbus, Ohio.
€7 Helmreich, R.L., Foushee, H.C, Benson, R., and Russini. W., Cockpit Management Attitudes:
[ Relationships to Performance Criteria, Columbus, Ohio, April 1985. Paper presented at the Third
Symposium on Aviation Psychology. .
f? Jacrew, M. and Vincente, K., “An Investigation of the Mental Workload Associated with Skill-Based
bad Behavior,” Masters, unpublished, Toronto, Canada.
. Kaiser, M.K_, Proffitt, D.R., and McCloskey, M., ““The Development of Beliefs about Falling Objects,”
L Perceptions & Psychophysics, vol. 38, no. 6, pp. 533-539.
| -
Kaiser, M.K., Proffitt, D.R., and Anderson, K., “Judgements of Natural and Anomalous Trajectories in
- the Presence and Absence of Motion,” Journal of Ezperimental Psychology: Learning, Memory, and
= Cognition, vol. 11, no. 4, pPp- 795-803.
i

Kantowitz, B.H. and Weldon, M., “On Scaling Performance Operating Characteristics: Caveat Emptor,”
Human Factors, vol. 27, no. 5, pp. 531-348.

- Kim, W.S. and Ellis, S.R., “Visual Enhancements for Telerobotics: Perspective Parameters,” in IEEE
Catalog , wvol. 85CH2253-3, pp. 807-812, November 1985. Proceedings of the International

,L_é Conference on Systems Man and Cybernetics.

bt Maloney, L.T. and Wandell, B.A., “A Computational Model of Color Constancy,” Investigative
Ophthalmology & Visual Science, vol. 26, no. 3, 1985.

é_?i McGreevy, M.W. and Ellis, S.R., Use of Perspective Displays for Situational Awareness in Space Station
Prozimity Operations, NASA Johnson Space Center, Houston, Texas, February 19-22, 1985. In

.. Proceedings of the Rendezvous and Proximity Operations Workshop

é McGreevy, M.W_, Ratzlaff, C.R., and Ellis, S.R., Vi

irtual Space and Two Dimensional Effects in

Perspective Displays,” (NASA Conference Publication 2428), 1985. In Proceedings of the 21st

Annual Conference on Manual Control.

Monk. T.H., Moline, M.L., and Graeber, R.C., Partial Sleep Deprivation and Phase Shift: Short- Term
Lffects of a Brief Nap on Mood and Performance, Los Angeles, California, August 1985. Invited
paper presented at Symposium on Chronopsychology: The Circadian System’s Impact on Well-Being,
Mood and Performance. American Psychological Association Annual Meeting.

Morris, N.M. and Rouse, W.B., “Human Error

Research Approach,” Acerospace Human Fae
Field, California.

Tolerence on Complex Systems: Design Concepts and
tors Research Division, Ames Research Center, Moffett

Morris, N.M. and Rouse, W.B., “An Experimental Approach to Validating a Theory of Human Error in
= Complex Systems,” Proceedings of the 29th Annual Meeting of the Human Factor Society, pp. 333-
G 337, Human Factors Society, Santa Monica, California.
» Mosier, K.L. and Hart, S.G., “Levels of Information Processing in a Fitt’s Law Task,” Proceedings of the
E 21st Annual Conference on Manual Control, Ohio State University, Columbus, Ohio.
G

Murphy, M. and Awe, C.A., “Aircrew Coordination and Decisionmaking: A Peer Review Approach,”
o Proceedings of the 21st Annual Conference on Manual Control, Ohio State University, Columbus,
Tz Ohio.
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Nielsen, K.R.K., Watson, A.B., and Ahumada Jr., A.J., “A Computable Model of Spatial Vision Applied
to Hyperacuity,” in Supplement fo Inves. Ophthal. & Vis. Science, vol. 26, p. 83, 1985.

Nielsen, K.R.K.. Watson, A.B, and Ahumada Jr., AJ, ¢
Spatial Vision to Phase Discrimination,”’
1600-1606. 1985.

‘Applic'acion of a Computable Model of Human
Journal of the Optical Society of America, vol. A, no. 2, pp.

Nielsen, Kenneth R.K., Computational Ezplanations of Hyperacuity,
presented at the Annual Meeting Western Psychological Associati

O’Brien, R.G. and Kaiser, MK., “MANOVA Method for Analyzing Repeated Measures Designs: An
Extensive Primer,” Psychological Bulletin, vol. 97, no. 2, pp. 316-333.

San Jose, California, 1985. Paper
on.

Pavel, M. and Cunningham, H.A., “Prediction of Linear Motion,’

* Investigative Ophthalmology & Visual
Science, vol. 26, no. 3, 1985.

Peercy Jr., R.L., Raasch, R.F., and Rockoff, L.A.,
(CR-3834 to CR-3858),
1985,

“Space Station Alternatives Study - Final Report,”
National Aeronautics and Space Administration, Washington, D.C., June

Roske-Hofstrand, R.J., Cognitive Network Organization and Cockpit Automation, Columbus, Ohio, April
1985. Proceedings of the 3rd Symposium of Aviation Psycholocy

Roske-Hofstrand, R.J. and Paap, K.R., Cognitive Structures in Softward Design, Jackson Hole, Wyoming,
January 13, 1985. Paper presented at the 10th Interdisciplinary Conference.

Shively, R.J., “Evaluation of Data Entry Devices,” Masters, unpublished, West Lafayatte.

Staveland, L., Hart, S.G., and Yeh, Y.Y., “Memory and Subjective Workload Assessment,” Proceedings of
the 215t Annual Conference on Manual Control, Ohio State University, Columbus, Ohio.

Tsang, P.S. and Hartzell, E.J., Ta Speak or Not to Speak: A Multiple Resources Perspective, Proceedings of

the Human Factors Society 29th Annual Meeting, 1985. NASA Ames Research Center, Moffett
Field, California.

Varner, D., Hepler, N., and Wandell, B.A., “Using Color Thresholds to Predict Color Discrimination,”

Investigative Ophthalmology & Visual Science, vol. 26, no. 3, 1985. Psychology Department,
Stanford University, Stanford, California

Vidulich, M.A. and Tsang, P.S,, “Techniques of Subj
Methodologies,” Proceedings of the Third Biann
Ohio State University, Columbus, Ohio.

ective Workload Assessment: A Comparison of Two
ual Symposium on Aviation Psychology, pp. 239-246,

Vidulich, M.A. and Tsang, P.S., “Assessing Subjective Workload Assessment: A Comparison of SWAT

and the NASA-Bipolar Methods,” Proceedings of the 29th Annual Meeting of the Human Factors
Society, pp. 71-75, Human Factors Society, Santa Monica, California.

Vidulich, M.A. and Tsang, P.S., “Evaluation of Two Cognitive Abilities Using Tests of an Attentional
Ability to Test Performance in a Dynamic Dual-Test Environment,” Proceedings of the 215t Annual
Conference on Manual Control, Ohio State University, Columbus, Ohio.

Vidulich, M.A. and Wickens, C.D., “Causes of Dissociation between Subjective Workload Measures and
Performance: Caveats for the Use of Subjective Assessments,” Proceedings of the Third Biannual
Symposium on Aviation Psychology, pp. 223-230, Ohio State University, Columbus, Ohio.

Vidulich, M.A. and Wickens, C.D., ““Stimulus-Central-Processing-Response Compatibility Guidelines for

the Optimal Use of Speech Technology,” Behavior, Research Methods, Instruments, & Computers,
vol. 17, no. 2, pp. 243-249.

Vincente, K.J., Jarcew, M., and Moray, N., “An Investigation of the Mental Workload Associated with
Skill-Based Behavior,” Working Paper £#85-8, University of Toronto, Toronto, Canada.
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Wandell, B.A, “Color Measurement and Discrimination,” Optical Society of America, vol. 2, no. 1, 1985.

Wandell, B.A., “Color Constancy and Color Discrimination,” Optical Society of America, vol. 2, no. 1, no.
13, October 1985. Psychology Department, Stanford Univ,, Stanford, CA

! Watson, A.B. and Ahumada Jr., AJ., “A Model of Human Visual Motion Sensing,” Journal of the
Optical Soctety of America, vol. A 2, no. 2, pp. 322-342, 1985,

Watson, A.B., The Role of Models in Human Factors, October 1985,

Invited presentation at the NRC
Committee on Vision Conference on Night Vision at Brooks AFB

r

Watson, A.B., The Ideal Observer Concept in Models of Human Vision, December 1985. Invited
i3 presentation at NRC Symposium on Frontiers of Visual Science, Washington, DC
~ Webbon, B.W. and Vykukal, H.C., A Method to Predict Metabolic Work Based on Measured Space Suit
Joint Mechanical Work, 1985. Presented at Aerospace Medical Association 1985 Annual Scientific
T Meeting.
~ Weiner, E.L., Cockpit Automation: In Need of a Philosophy, Aerospace Technology Conference , Long
o Beach, California, 1985.
; Weiner, E.L., “Beyond the Sterile Cockpit,” Human Factors, 27(1), pp. 75-90, University of Miami, Coral
Gables, Florida, 1985.
e Weiner, E.L., “Human Factors of Cockpit Automation: A Field Study of Flight Crew Transition,” (CR-
i 177333), National Aeronautics and Space Administration, Washington D.C., July 1985.
] Wenzel, EM. and Hafter, E.R., “Lateralization of Clicks Based on Interaural Time: Additivity of
ol Information across Frequency I1,” Journal of the Acoustical Society of America, vol. 77, no. S49 (A),
- 1985.

White, S.A,, McKinnon, D.P.; and Lyman, J
Manipulations,” Proceedings of the 2
University, Columbus, Ohio.

o “Modified Petri Net Sensitivity to Workload
Ist Annual Conference on Manual Control, Ohio State

Wickens, C.D., Yeh, Y.Y., Fuld, R, and Hodel, S., “A Com

parison of Operator Performance in Manual
and Automated Versions of a Dynamic Decisionmaki

ng Task,” Proceedings of the 29th Annual
Meeting of the Human Factors Society, pp. 1089-1091, Human Factors Society, Santa Monica,
California. :
é:) Wickens, C.D. and Yeh, Y.Y., “POCs and Performance Decrements: A Reply to Kantowitz and Weldon,”
Human Factors, vol. 27, no. 5, pp. 549-554.
€3 Wickens, C.D., Moody, M.J., and Vidulich, M.A,

)
i

“Retrieval Time as a Function of Memory Set Size,
Type of Probes, and Interface in Recognition Memory,” Journal of Ezperimental Psychology:
Learning, Memory and Cognition, vol. 11, no. 1, Pp- 154-164.
Yeh, Y.Y. and Wickens, C.D,

“The Dissociation of Subjective Measures of Mental Workload and

Performance,” (EPL-84-2/NASA~84-2), Urbana-Champaign.
) Yeh, Y.Y. and Wickens, C.D., “An Investigation of the Dissociation Between Subjective Measures of
%5 Mental Workload and Performance,” (EPL-84-1/NASA-84-1), Urbana-Champaign.
= Yeh, Y.Y., Wickens, C.D., and Hart, S.G., “The Effect of Varying Task Difficulty on Subjective
. Workload,” Proceedings of the 29th Annual Meeting of the Human Factors Society, pp. 765-769,
Ej Human Factors Society, Santa Monica, California.

Yellott, Jr., JI, , T.N. Cornsweet, and Reuman, SR,

Ophthalmology & Visual Science, vol. 26, Cognitiv
California, 1985,
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Zaleski, M. and Moray, N., “Hitts’ Law? A Test of the Relationshi
Movement Precision,” Proceedin
University, Columbus, Ohio.

p between Information Load and
g9s of the 21st Annual Conference of Manual Control, Ohio State
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